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case of our patient.1,3 CT scan is very useful in the evaluation of
IMH: it reveals the involvement of adjacent structures and identi-
fies focal calcifications (phleboliths) present in approximately 25%
of cases.3 Differential diagnosis includes infection (which was
unlikely in our patient because of the 5-year period of time and the
lack of general signs), plasmacytoma or primary bone tumor (but
there was no osseous involvement), lipoma (but lipoma has no
heterogeneous nodular appearance), liposarcoma (but the phlebo-
liths are unusual in liposarcoma), neurogenic tumor (which is
located near the spine), desmoid tumor (which lacks phleboliths),
and elastofibroma dorsi (which have a more compact tissue and
usually are bilateral).1
In any case, the definitive diagnosis is made by histologic study
of the surgical and/or biopsy specimen.
Complete surgical excision with clear-cut margins is the best
therapeutic approach, although every patient with IMH should be
treated individually with consideration given to tumor location,
surgical accessibility, depth of invasion, patient’s age, and cos-
metic factors. Radiotherapy, cryotherapy, embolization, electroco-
agulation, and injection of sclerosing agents may be beneficial in
case of impractical and/or only partial surgical exeresis.2,3 A local
recurrence in up to 18% of patients after surgical resection has
been reported.5
In conclusion, the rarity of IMH of the chest wall may render
an accurate preoperative diagnosis difficult. A high index of sus-
picion is required, and complete surgical excision is mandatory.
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Use of an apical heart suction device to expose the left pulmonary
veins during transsternal pneumonectomy
Federico Venuta, MD,a Giuseppe Mazzesi, MD,b Federico Francioni, MD,a Marco Anile, MD,a Mario Di Stasio, MD,a
Valeria Liparulo, MD,a Chiara Ricella, MD,a and Giorgio Furio Coloni, MD,a Rome, Italy
Lung cancer operations are usually performed througha standard lateral or posterolateral thoracotomy.However, there are some difficult cases with an ex-tended proximal invasion of the pulmonary vessels
(artery and/or veins)1 or the carina2 that may require a median
sternotomy approach. This incision allows optimal control of
the root of the vessels, the ideal exposure for complex vascular
reconstructions, and the institution of cardiopulmonary bypass
(CPB) with central cannulation if required. The latter may be
indicated either to reconstruct a vessel invaded too proximally
by the tumor or to address emergency situations. It could also
be required to improve exposure of the posterior aspect of the
heart and in particular the left atrium. It helps to decompress the
cardiac chambers when the heart cannot be vertically lifted by
hand retraction. In these situations, a median and upward re-
traction of the heart could lead to poor diastolic filling, hypo-
tension, and hemodynamic instability. The use of the bypass
machine has been shown to activate the inflammatory re-
sponse,3 require full systemic heparinization, and increase the
need for blood transfusions,4 especially during more complex
operations. For these reasons, it should be avoided whenever
possible during lung surgery.
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Figure 2. Hematoxylin and eosin–stained section reveals dilated
vessels with endothelial cells, thrombus, and areas of fat and
fibrous tissue (original magnification 250).
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In a recent patient requiring left pneumonectomy through a
median sternotomy, we used the Starfish heart positioning device
(Medtronic, Inc, Minneapolis, Minn) to improve exposure and
avoid CPB.
Clinical Summary
A 55-year-old man was referred to our unit with a huge left upper
lobe epidermoid carcinoma invading the left pulmonary artery up
to the root (Figure 1) and the left upper pulmonary vein; the left
main bronchus was also involved. Induction chemotherapy could
not be considered because of concomitant piastrinopenia and liver
cirrhosis. Pneumonectomy with reconstruction of the origin of the
main pulmonary artery was considered the operation of choice; the
potential need for CPB suggested a median sternotomy approach
even if it was anticipated that it would have been more difficult to
control and suture the venous side.
At operation, the pericardium was opened wide and the origin
of the left pulmonary artery was isolated, with enough space to
place a vascular stapler. However, the venous side was impossible
to control. The section of the upper pulmonary vein had to be
performed very close to the atrium, and that site was not easy to
prepare because the left side of the heart was enlarged (primary
hypertension) and the venous orifice was completely covered.
Upward retraction of the heart was not possible without causing
serious hemodynamic instability. The possibility of instituting
CPB to decompress the heart and facilitate cardiac manipulation
was considered; this support would have been required not to
perform a technically demanding reconstruction (as supposed pre-
operatively), but just to allow optimal exposure of the left pulmo-
nary veins for a standard transsternal pneumonectomy. However,
the patient had a reduced number of platelets that would have been
damaged by the bypass system.
To avoid the risks related to CPB, we placed the Starfish heart
positioning device on the apex of the left ventricle, applied suction,
and suspended the heart upward for optimal exposure of the
posterior aspect of the left atrium (Figure 2), maintaining stable
cardiac performance. The pulmonary artery and the two pulmonary
veins were sutured and sectioned with a vascular Endo-GIA stapler
(U. S. Surgical Corporation, Norwalk, Conn). Pneumonectomy
was completed by preparing the left main bronchus transpericar-
dially and sectioning it close to the carina after closure with a TA
stapler (U. S. Surgical Corporation). The procedure was completed
with radical lymphadenectomy. The heart retraction system was
eventually removed, leaving a small hematoma on the surface of the
heart. This has been previously described,5 along with transient ST-
segment electrocardiographic modifications related to the suction
trauma. The postoperative course of the patient was uneventful, and
he successfully also underwent adjuvant chemoradiotherapy.
Discussion
The apical suction device has been used frequently during coro-
nary bypass procedures without any significant incidence of com-
plications. It is extremely important to follow the manufacturer’s
recommendations and avoid placement over a major epicardial
coronary artery; this may cause ischemia and, if prolonged, myo-
cardial infarction. The use of this system has been recently pro-
posed also during sequential double lung transplantation to im-
prove exposure of the left hilar structures, avoiding CPB and
hemodynamic problems.5
This new tool, often used by cardiac surgeons during coronary
artery surgery, should also be kept in the surgical armamentarium
of general thoracic surgeons; the availability of the apical retractor
system could help to solve difficult situations, avoiding hemody-
namic instability without instituting CPB. This apical suction
system obviously cannot be used when CPB is required to perform
complex vascular reconstructions.
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Figure 1. Magnetic resonance image showing a left upper lobe
tumor invading the left pulmonary artery up to its root.
Figure 2. The apical heart suction device is in place and allows
optimal exposure of the left atrium with the left inferior pulmo-
nary vein (white arrow).
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Dissection of a mediastinal mature teratoma requires replacement of
the ascending aorta during cardiopulmonary bypass
Satoru Kobayashi, MD, PhD, Noriyoshi Sawabata, MD, PhD, Osamu Araki, MD, Yoko Karube, MD, PhD, Norio Seki, MD,
Motohiko Tamura, MD, PhD, Hideo Umezu, MD, Hiromi Ishihama, MD, Sensuke Nagai, MD, PhD, and
Shinichiro Miyoshi, MD, PhD, Tochigi, Japan
Amediastinal mature teratoma occasionally rupturesinto adjacent organs and causes various complica-tions, although such a rupture into the ascending aortais extremely rare. We report a case complicated by
perforation of the aorta during an operation that required replace-
ment of the aorta with an artificial graft and discuss the patho-
physiology of the perforation.
Clinical Summary
A 25-year-old woman with substernal chest pain visited a local
clinic in June 2003, during which time chest radiographic and
electrocardiographic findings did not reveal any abnormalities. At
1 year and 3 months later, the patient visited another clinic with
more severe and progressing symptoms, from which she was
referred to our hospital for further investigation of an abnormal
shadow on a chest X-ray image.
The patient had no notable past or family history. Systolic
cardiac murmurs were auscultated in the third intercostal space in
the left sternal border. A laboratory study demonstrated inflam-
matory findings of leukocytosis of 1.2  109/L, increase of C
reactive protein level to 4.6 mg/dL, and increase of carcinogenetic
antigen 19-9 level to 585 U/mL. Chest computed tomographic
analysis revealed a cystic mass with a fat component, which was
pressing the ascending aorta to the left side of the anterior medi-
astinum (Figure 1, A). We clinically diagnosed the lesion as a
mature teratoma associated with inflammation, and a surgical
resection procedure was planned.
The operation was carried out with a median sternotomy. A
cystic tumor was found originating in the thymus and was filled
with dark green fluid and short hairs. Because the mass was
strongly adhered to the ascending aorta through the pericardium, it
was extremely difficult to peel off the portion between the tumor
and the aorta. During the dissection, massive bleeding occurred
because of perforation of the aorta, and because the aortic wall
surrounding the perforated hole was thin and fragile, it was diffi-
cult to perform a direct suture or patch closure. As a result, the
ascending aorta was replaced with an artificial graft during car-
diopulmonary bypass, by using femoral artery–vein cannulation
(Figure 1, B).
The resected specimen measured 9  7  4 cm in size and
included a fatty mass, hairs, and fibrous tissues. Microscopic
examination of the tumor revealed features of a mature teratoma
with skin and adnexa, as well as fat, smooth muscle, and pancreas
tissues. Necrotic tissues were also shown around the pancreas
tissues (Figure 2, A).
Elastica–Goldner staining of the aortic wall revealed severe
necrosis that exceeded the tunica media and reached to the tunica
intima (Figure 2, B). Furthermore, the vasa vasorum lumens in the
tunica adventitia were obstructed (Figure 2, C).
The postoperative course was uneventful, and the patient was
discharged 16 days after the operation without complications.
Discussion
In a report by the Japanese Association for Thoracic Surgery in
2004, benign mediastinal germ cell tumors comprised 4.7% (149/
3149) of all mediastinal tumors.1 Benign teratomas can rupture
into adjacent organs, and up to 36% of all mediastinal teratomas
rupture, most frequently into the mediastinum, lung, bronchial
tree, and pleural space.2 However, life-threatening complications,
such as cardiac tamponade3 and perforation into the great vessels,
including the aorta4 or the superior vena cava, have been rarely
encountered, with only a single case of perforation into the aorta
known to have been reported.4 That patient presented with exsan-
guinating massive hemoptysis from the aorta into the cyst and
through a previously existing perforation of the cyst into a bron-
chus.
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